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*The* effect of concentration of primiriy r.,,, i i .1. chc0mrofbo

blasts on the level of the yiold of Vdeneztiolan equine oncephaloymyelitin (VESS)

virus per one cell under different conditions of cultivation'--stationary :mon-

olayer, suspension-, roller cultivation--was atudiad.q Rvon though. the great-
eat iru cel isobsevedin mnpiy~rsta onary

ea jrsyield per celiybevdi ooae cultureq,' the
*maximum amount of cells cou'ited per ml o ( growth modiuni without'any significant

* reduction of virus yield per I cell is achieved in susPonsion cultures. In

consecutive-statistical comparison of the r :esults of VFE.,viru& cultivation,, it

vias found -that. titers of the infectious activity in. rollor cultures wore sig-

nificant higher, than in stationary mono'layer and suspiensiont cultures. Inves-

tigation of the regularities of VEE virus increase Ln primary- and continuous

cells in different 'cultural systems has beon useful for production under these

* conditions of sons other RNA-containing viruses.

*In a previous report.' the effects of the plurality of infection on the

production of the VEE'virus is different cultural oystoms was.-studied. Pri-

marily only the trypsinized chick embryo fibroblasts wore used- in the, capaci-

.ty of model cells. Presently, the effect of the concentration of cells on the

production of virus calculated on 1 ml of growth modium was-inveitigated.

The roller, suspension, and monolayer stationary of trypsinized and interwoven

cells were primarily-studied. Besides the Venezuelan equine-encephalcymyelitis

(VEE), other RNA-contat.ning-viruses were testedt a representative type of

*the'A arbo-viruses ---- the Sindbis virus and mixo-virus of vesicular stomatitis

virus(VSV).



Materials rind Technique,;

The doucribed strain of VEE virus in the i:rOc:,dinj report was used. The

Sindbio virus wa, r-eceived from (Ganoff (Mornh,&ili, I.'.A.) The vesicular sto-

..:Atiti virusj, strain was received from. the l~usutn of VLi.ru.ont Strains of

the D.I. Ivanovsky Institute of Virulogy, Academy of 4edical Sciences, U.S.S.I

From the moment of delivery, the viruses were kept with serial passages in

chick embryonic firoblasts (CEF). The viruses titrated according to the mod-

ified patch method with agar(14).

The trypsinized CEF were primarily prepared by the usual method(l). The

interwoven cells of mice fibroblasts of L lino(6) were grown in apparatus sus-

pension cultivation. The inter;oven cells of VERO line,----green marmoset

kidneys, PS--pig kidneys(8), VNA-21 ---- young Syrian hamster kidneys(ll) broede

in standard single liter mats in the form of one layer cultures. Cells were

taken from the glass, with a mixture of the same volumes, warmed to 37 decrees

0.25;5 solution of trypsin and .02% solution of vorsin. Under virus cultivation

in the capacity of growth meitum and accumulation modium, the intorwovon lines

wore exchanged for L cells and PS medium No. 199 with l, normal heated beef

serun, but for VE140 and VNA-21 cells ---- the egla modiuia with 10% serum of cal-

vos. Antibiotics were added at the rate of 100 ED per 1 ml.

Results

,f':ect of the amount of cells calculated at 1 ml of accumulation madium

on production of 'J"" virus.

The results,: shown on"the graph, are of the determining of average pro-

duction of VEE virus calculated at one cell, obtained in a series of experi-

ments characterizing the dependence of VE9 virus production on the means of

cultivation and density of cellular population (for suspension cultures) or

the amount of cells on 1 ml of accumulatinn medium tfor one layer stationary

and roller cultures). Maximum virus production on one call CEF in suspension

uar; noted for density population 2.5-3-lcell/ml and 1200 BOE/cells was



ridt O'Xcedud. 0 'timu,-, concentration o I' co3.i j n"iI *'~iiLnr6 ~1Ciio i

.1 lip0 17 accumulation mediumn cas 5-6.10" culro1.1, iU L'.2 yil 1'u to to

-2500* 1BOcoll wias round in sin~lo. layer s ta U onwy ciil i.unro'r or. FiI coils i.

tifereuncofirstit er in dInec frmml~.1t or. accfeultion isdum strong-1 -2ml

Zffrooec'af mAls'iof cyultivaton in table it ar ruts rfb V o iruscultvto

o.infrlelu codYitios onultvio cells a srintornLwovon1 line r'of kiny el

roller, culture of... F coil 11Chetu titornw or n ho'( t o mWu n zractiv oe.

.dthe chne nof theofferctivpuain. of infctLin 1y in ztuto'ltry einfec ofy

cilteresn ois e itnerncfo thnecol 'foii plirai tof enotatinisd.

lyprnotbu n de. Als samite o represented l fact chrc.: nult Eiplicuti ain

indierent cltl semsn ofcll piaril "'r Lltowovn l nd f kiVdcells 'cell

--- PSud Wof m aximu vRsltiers change -utirsigtni- ictly ur umotpo stdie.

thodsa of uthtin e ffect of plurt lofiyf cinecin iktLn thesesituation la-

In tyblee a 3are esente faracs ochiractei g tite iplioftSVnviru

dif went cultupral onyitemswofe primail cls intocaln the, a vent 'ofs -Hse

of roller cultureo in comparison with the -stationary.mnlyr
In a special series of experimentsi possibility. of equiv ant applicatica

of the single layer method and suspeaded cultures for accumulation of several

other-representatives of RNA-continind viruses; Semliki1 timbevr virfis, 'diseas-

es of -Now Castle virus and A tyoo gOippe viru.ses (strain ',TN).

Roller and suspension cultures Savo high -concntration o'f.viable cells

on .1 ml of culture medium andt therororo, in ontinm conditions -allow a high

accumulation of hemaglutinin and intorfon. Sol in tho multiplying of VEZ



4.

SYn 3Vvr'cs on- CF.?' colic. in suspension aind on t1.tcor rei.I. or of horaggutinin

2000-4000 hemcne.:utinin-producinj; units were achieved.: Ih one 'm!:, but the dctd1.-
vityo:'indcod intorfon with them, turned ~t tob-:ioa. r ,ner10

I i~x/ml and more. Wltailod results of, the study o f hii hor accumulation-or in-

duced interfon with desi~natedvirtiosin differunt cutlture qdem oosa

ted in previous communication.

Discussion

Cultivation manner and cell density--exteoly vital factors which deter-

** mine not only smoothness. and 'outcome of inifectiousa pzoc5ids .ini!the interactio.n

of viruses with cells, but also magnitude. 62 average Production-.of a virus;'

on one call. Maximum yield of a virus on a cell undor'.uo of, _ingle layer ata-

tionAry cultures was reported.

somewhat lesser production of a virus on Go cell -in roller cultures in-

coMaaio wtonlyer'statiosr istted, obviously. that:. i n conditions of

periodic contact of cells- with nutrient sodium in revolving -bottles,0 the -in-

tensity of material change in then is layered, but possibiliiy of ieadsorp-
tioi aainof heprouce viuerown. For- the Only,- perhaps,.exception Con-

cerning the fact of better virus product~on is'of the tick' encephalitis in'

* suspensionkl2), lower production of virus on a cell in-suspension is observed

* for versatile viruses with smay researchers. In our:e experiments, virus, pro.

duction on one cell in suspesion was continually loweri buti':Ln, :ufficient ma"-

sure that production compensated with a-' increasee in-cell 'condcentration. That

question was more specifically discussed(as"nG ,us) -in a:nother-46Work4

Expediency of applied use of rollor cultures areoi onfirmed: wih an exper-

iment of sucosaful application of' this method for obtaininC anti-6toxint vaccine*

69, 10, Ubortini et al,1962). In relation of serios of viruses, 'it wa.as eta-

blished that cultivation in revolVinG receptacles reGularly enclouraged virus

suspension with sufficiently high titerati3, 2, 6t 5).

In statistical treatment of results, given in table 1 are:..veritable dif-
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f.rencea between rows oC indices in ;tren,-t , A ii tj oum.b' () the given

obsorvations. Subscquently, statistical. c ,,. i.;';'fi.ure of cx-

porimental facts, received in di rreront :;.r, n:icordin;: to

viruis iaultiplication in one layered tat:i on:1r;/, r,11 1-.,.'ind ;i.0iw.nr i on cul-

turcs, allow two conclusions: 1). the iiiho:r-:Lrmd,.n nr:: i.n conparison of

roller and stationary cultures indicatcs reliabi,.iLy oV ,,iff',orenccs and con-

firms the fact of higher virus yields in revolving; containers, virus accum-

ulation level in suspension and stationary single layer cultures are approxi-

mately similar; 2). with dispersing analysis, iL tuoms to turn out well that

among other factors determining magnitude of maximum virus titers(in the pre-

sent case, roller in comparison with stationary), the role of the kind of cul-

tivation is about 8%.

Comparison of different virus cultivation methods allow one important

practical conclusion to be made: if single layer cultivation creates conditions

for achieving high virus yields, then roller and suspension cultivation are

more economical and make possible the obtaining of a virus in the shortest

time.
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Non-Reparation of Damages Induced with 1 m of Hydroxylamine at

Phage Lambda under its Passivation into E Coli IIC0 ' and Coli HCR- Cells
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It is shown that E coli K12 hcr' and E. coli K12 hcr- do not differ ac-

coriding to the ability to multiply of bacterophage lambda processed prelimin-

ary with a 1 m solution of hydrochloric hydroxylamine. ,ydroxylamine inter-

acting with cytosine residues in tho DNA mosecule, converts them to oximes of

cytosino. ?indings lead to conclusion that onzyme system of dark reparation

does not recogni.ze changes of the secondary structure of DNA.

he problem of repair of genetic damaeos, inducod bP different aents

of a radiant or chenical nature, acquired sp-tal stLnificance in connection

with thi discovery of the possibility of the rolc of roparativu system en-

zymes in such important life processes like recomtinati :n(?), replication(4,8)

and mutagenesis(l, 3,,). The question romaine unsolved as to what kinds of

DNA damages are known by the reparative cystems. The o mnion is expressed

that certain kinds of chenical DNA disruptions do not undetake the repairs,

rather the damages change secondary configuration of tho DNA moleculeo6).

Analysis of pepper mutagens whose damagos in DNA undergo repair shors j
I
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that they all definitely can distort t,,(-e r', 'ui ' , 'i . m i,].e :iirals of DNA,

for mitomit.sens, nitrous and sulfuric y,--ii:,., , ,d c,n along with

other effect suture DNA threads. Al!;yl;!t in. n! ir a,;nts(incthyl

methane sulfate and ethyl methane sulfate) n .:;i .. L9...condary struc-

ture because of alkylation at Nyat of guaninc(_-e. 3). If this is so, then it

follows that under treatment with mutagens which: .ili. not significantly dis-

tort V'atson-Crick DNA structure, damages necessitated by them will not by known

by enzymes of the reparative system and repair will nt take place.

It is known that hydroxylamine interacting with cytosines in DNA-structure

and transforming cytosine residues into oximes, can turn out to oe a minor in-

fluences on secondary DNA structure. In connection with what is expected, re-

pair of damages from the indicated agcnt wl not fol..o.,. In ,.rosent exper-

iments, this was confirmed by the iifluence of hydroxylanine in vitro at phage

lambda and subsequently its cultivation in E coli hcr* and E coli hcr" cells.

II
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VEE virus production on one CEF cell in different
conditions of cultivation

On ordinate axis - virus production (in )O/cell)
On abscissa axis - amount of cells (- 10 -o) on 1 ml
of accumulation medium

1 - single layer, 2 - roller, 3 - suspension

Table 1 - Accumulation of VEZ VirUs in Primary and Interwoven Cells in
Different conditions of Cultivation (in lg BOE/ml)

I /I !

I -'
1-10 8.3 16.4 i7. . 9

L 10l"- - " 42 . 1
1-10 70 6 8 6 7.7:..1
1-10 7.7 6. 8.3 8,0 7.0 71

VERO 10--10. 4  7,1 8.0 -

VIIA21 11 .3j 7 8 .0
I0-O1-i 7. 4 -- -

1- cells; 2& plurality of infeotion (inDORtell); 3-hour; 4s hr 50sigle-layer
6- roller; T- -apension

_ - I



Table 2 - Accumulation of VSV virus in culturai conditions
(in ig BOE/ml) '' ,' .

Cells , ,. • : ., .

Primarily tryp- -... ____.

sinized CEF -. 7 . -. 70

Interwoven 1O-'- 6. ..

line RS 1-10 6.7 U'U -- - 7.2 5.5

1. Plurality of infection; 2. single-layer; 3-roller; 4-suspension
5= hours

Table 3 - Accumulation of sindbis virus in different cultural conditions
(in ig BO/mi)

Cel -,

I . - c .' I

Primarily tryp--
sinlze4 C'v 1-10 7,3 9.1 . ,

of V 1-10 62 7, 7.,o 6u - -

1- PiuralitW of infaLct m; 2a sia*le laer; 3rol.ler; I,.supensio

5m~s.
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